I. Executive Summary . .

~ Assessment of the S:icram'entb-Saﬁ_-dequin River Delta as Habitat

for Production of the Food Resources that Support Fish Recruitment

" James Cloem (coordinator), Michael Bret, Elizabeth Canuel, Brian Cole, Alan Jassby, Jeffrey = -

- Koseff, Stephen Monismith, and Dérthe Miiller-Navarra -

This ,pfdpqsél describes a éompi:hCﬁ&ive zixssfc'ss‘m(:nt'()f*thc production, import, ﬁﬁlizatidn,v "

. and export of the orgariic' matter that serve as food for small aquatic organisms, such as copepods-
"and mysid shrimp, that are the food resource for fish in their early life stages. The transfer of =
. nutritive material among the biota at the lower trophic levels, from phytoplankton and detritus.to
- small inventebrates and immature fish, represents one of the most critical sets of ecosystem .
 functions in the-Sacramento-San Joaquin Delta. These functions ultimately determine,and -~
- potentially Limit the population growth of fishés in the Delta. Our projec

tis designed to provide

the scientific basis for judging how specific restoration actions can improve thése ecosystém' - .
functions. It is motivated by the perspective of Herbold et al.’* “Developing an understanding of =
the estuary as an ecosystem is important to restore the healthy fisheries that the estuary has'. G

Supported in the past. Development of a general, descriptive model ofihe‘ aquatic habitats and .
- résources-of the Bay and Delta is necessary for coordinated and comprehensive managemenit.”
~ Our goal is to provide the information required to understand how different Delta habitats support

-the growth (secondary production) of the small aquatic invertebrates that are forage for the - L
~ priority species of fish'such as Delta smelt, longfin smelt, Sacramento splittail, and young striped .
bass. This information will be developed through completion‘of five rélated tasks thatinclude:

measurements of food quantity/quality and sources, compilation of budgets of food production

- and losses, analysis of long-term IEP measures of plankton populations, development ofa - " .°
~ - numerical model of phytoplankton and nutrient dynamics in the Delta, and developmentof a'
. synthesis of results to:define the capacity of Delta habitats for supporting sécOnda;ry'p;oduqt_ioh,

~ with estimates of how ‘that capacity would be changed by specific restoration actions..” PR

. “The 1994 Bayfbclta' accé.rd'-w'a‘s::pi"omp‘tedr by concerns ‘ab’d'nt'the dramatxcdcchnes ét_‘ o

living resources that have occurred in the Sacramento-San Joaquin River Delta in recent decades. -
. Progressive population declines of striped bass, white catfish, threadfin shad, longfin smelt, and

‘Sacramento splittail have been observed since the 1970's. Some. migratory (Chinook salmon) and

-resident (Delta smelt) fish have reached alarmingly small population levels, prompting protection

| under state and federal laws for endangered species. The green sturgeon is designated a species of ° k

‘the Sacramento perch and thicktail chub, are now -

concern by DFG. Two once-abundant species,

 extinct. The simultaneous and large declines of so many different species is now interpreted as a -

compelling “indicator of broad problems with the estuarine environment, especially in the

Delta™, CALFED agencies now face the complex challenge of implementing a long-term - -~ -
_restoration program to solve these problems. One goal is to identify a suite of restoration actions . :
- to enhance the likelihood that populations of these living resources will return to levels observed -

in prior decades. Our project was designed to provide the sciéntific basis for restoration actions .

- that can be taken td._promoge the production of the small lower-trophic-level invertebrate.

organisms that are utilized as forage by these fish at some period of their life cycles. . -
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Thus Jroject is pl.mncd asa thrc: -year. \.OOPC"'J[r()n between rhc L.S. Geoivgieal 5ur»c~ - o

~ (USGSy., University. of California-Davis (UCD) Stanford Lmvemtv and Vir: zinia. [nstitute of -0

- Marine Science v I\IS) CALFED suppon wxll bc supplcmcnmd ov the Lbi wuh ..ost-;h.mnv .

as Iollows o : :

N C9es L | 1999‘ o 20000
T | RequestioCALFED | 517K | 490K | 393K
. | usGsConmibution |~ 244k | a3k | 0K

o Thrs pro;cct rs a tcam cffort bctwccn mvcsnvators havmg a lonz hrstorv of mvolvcment in
Bay-Delta jssues, and young investigators who are. pioneering new techniques for assessing food
quality and utilization in-aquatic ecosystems. Pro_;cct coordinator is. James Cloern; a USGS
* ~biologist who has studied diverse aspects of the Bay-DeIta ecosystem for over two decades. Dr.
- Michael Brett is Research Associate at UCD with expertise in plankton foodwebs. Dr. Elizabeth

Canuel is. Assrstant Profcssor at VIMS, ‘with expertise in the use of biomarkers to identify sources

. of organic matter in estuaries. Brian Coleisa USGS blOlongt who has studied plankton ecology
oy of San Francisco Bay for over two.decades. Dr. Alan Jassby isa Professxonal Research Ecologist
. at UCD, with expertise in mathematical tools for 1dcnnfymg patteris and causes of ecosystem
’ _vanablhty Dr. Jeffrey Koseff i is Professor and Chair of the Department of Civil Engineering, - L
- Stanford Umvcrsxty, with expertise in: cnvnonmemal fluid mcchamcs. Dr. Stcphen Momsrmth is -
...Assocxatc Professor in, the same: dcpartmcnt. with expertise in lake and estuarine, hydrodynamics. -~ q
Dr Dorthc Miiller-N. avarra is Rcscarch Associate at UCD with expertise: in techmqucs for
assessing, hnkagcs betwecn primary and sccondary prodiction. Drs. Cloern, Jassby,and.. .
Monismith are- members of the Science Adwsory Group to-the IEP Thrs tcam has a nch hxstory of
collaboranvc science and pubhcanon ‘Examples include: . : o
- . Canuel, EA., Cloern, JE., Ringelberg. D, Guckert, J.; and Rnu G. 1995 Molecular and 1sotopxc tracers used C
0 understand sources of organic, matter and u'ophxc rclanomlups m the San Fr:mcxsco Bay. estuary: Lunnology and -

Oceanography v. 40 p. 67- 81 .
- ~“Cole, B.E.,'and Cloern, J.E 1984. Srgm.ﬁcance of bxomas and light nv:ulabrlny to phytoplankton producnvxty. .

in San Francxsco Bay: Marine Bcology- Progress Series, v.15, page 15:24. ,
+Jassby, A.D., WJ: Kimmerer,'S.G. Monismith, C. Armor; J.E. Cloern, T.M:: vaell JR. Schubel ‘and TJ :

' Vendhn(kkx 1995 Isohahne posmon asa habxtat mdmwr for muanne popul:mons Ecologlcnl Apphcanons o
T 5:372.289." -

: Koseff IR, Holen ¥ K.. Momsmnh S. G and Cloan. I.E. 1993 The effecxs of vemcal mxxmg and bex_z_thxc o
- ~grazmg on phytoplankton populauons in sha]low turbxd umanes Joumal of N{arme Research. 51 I 76 1993 '

;‘»'-D_I ’E 'll atidn: } '_ R , |
s . Datd and’ model analyScs and mtcrprctanons will be subjectcd to the ncorous peer-revzew Co
'rcqmred for: publncatxon m mternanonal scxennf’ c JOumals, such as rhosc hstcd above g a

. This pro;cct will uuhzc laboratory and compunng facrlmcs and loglsncal support provxded-. _
© by the USGS -in Merilo Park; Division of. Envxronmcntal Studies at UC-Davxs and. Depanment of .
. Civil Engineering at Stanford University. Samplmg will be: coordm:ncd withi the IEP complrance o >
- monitoring. Proposcd new measurements. will complcmcnt those made with support from the ]
* USGS Toxic Substances Hydrology Program and [EP Contaminants' Work Team. Model
R deveiopment will build upon numerical models sispported by grants to Stanford from NSF..
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